We report on the first observation of Raman lasing near 630 nm from 532-nm-pumped, glycerolwater microdroplets on a superhydrophobic surface. Results of cavity-enhanced Raman scattering and Raman lasing experiments are described. ©2008 Optical Society of America OCIS codes: 140.3550 Lasers, Raman; 350.3950, 230.3990, Microstructure devices; 230.5750, Resonators; 190.5650, Raman Effect.
factors of the WGMs of smaller microdroplets. Based on the spectral measurements, the Q factors were estimated to be around ~2000 in this case. Fig. 1 . Cavity-enhanced Raman scattering spectrum of a 13-µm-diameter glycerol-water microdroplet.
Raman lasing was routinely observed in larger microdroplets generated with the atomizer. As an example, Fig. 2 shows the spectra obtained from a 15-µm-diameter microdroplet, showing Raman lasing. During consecutive acquisitions, intense WGM emission is momentarily observed in the high gain region of the Raman bands at 632.3 nm (See Fig. 2(a) ). This is a clear indication of Raman lasing. Raman lasing is not sustained, and the intensity of the lasing WGM drops by more than 30 dB when lasing ceases ( Fig. 2(b) ). Despite the "on/off" behavior, the spectral location of the lasing WGM remains stable, indicating a constant droplet size within the spectral resolution of the measurement setup. In order to investigate the origin of Raman lasing, the Raman spectra of glycerol-water mixtures of various compositions were measured. Figure 3 shows the acquired spectra for solutions containing 100, 75, 50, 13 vol. % water. As can be seen, the band centered around 630 nm originates from glycerol and dominates in the mixture containing 13 vol. % water. After reaching the equilibrium sizes, the investigated microdroplets have a Raman spectrum similar to that in Fig. 3(d) . Hence, this indicates that Raman lasing occurs due to the presence of glycerol which has a larger Raman gain than that of water in the 620-660 nm spectral window (see Fig. 3 ). The "on/off" behavior was observed in all microdroplets that exhibited Raman lasing. This phenomenon is possibly due to thermally induced density fluctuations during lasing. As a result, the circulating mode acquires a spatially distorted phase and can no longer satisfy the resonance condition. During the "off" period, excess generated heat is dissipated and Raman lasing resumes once the microdroplet cools down. To further understand the nature of the on/off behavior, we investigated the effect of nitrogen purging on the inter-burst separation. Results show that whereas the average inter-burst separation is around 2.3 seconds without purging, it is reduced to 0.4 seconds during purging. We believe that this is due to an increase in the rate of convective cooling.
In conclusion, we have observed CERS and Raman lasing from stationary, glycerol-water microdroplets situated on a superhydrophobic surface. Measurements gave clear indication of Raman lasing within the Raman band of glycerol, not previously observed in other studies with microdroplets. The contrast ratio of the Raman laser signal was larger than 30 dB. Raman lasing was not sustained and occurred in temporally separated bursts. We note that the novel configuration based on the superhydrophobic surface does not require complicated trapping methods such as electrodynamic levitation and optical trapping [7, 8] . Finally, the system described here can be excited by commercially available neodymium-based pump lasers and could potentially become a compact, cost-effective light source for short-haul communications systems. 
